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(51) Abstract Title 

Air bag with secondary porous gas flow duct 

(57) An air bag 1 adapted to be inflated with gas from a gas generator 16 defines a gas supply duct 13 to 
channel gas from the generator to one or more chambers 7-12 also defined by the structureof the airbag. 
Located within the gas supply duct is a secondary porous gas flow duct 17 having one end adapted to receive 
gas from the generator and intended to supply gas to the chambers and at the same time reduce the damage 
incurred by the supply duct 13 due to the rapidly travelling gas. At the apertures to the chambers 7-12 the 
ability of the gas to pass from the secondary gas flow duct 17 into the gas supply duct 13 and thus into the 
chambers may be enhanced by a variety of embodiments including, increasing the porosity or the secondary 
gas flow duct 17 (figure 3), increasing the diameter of the gas supply duct 13 (figure 4), decreasing the 
diameter of the secondary gas flow duct 17 (figure 5), or increasing the diameters of both ducts (rigura 5). 
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DESCRIPTION OF INVENTION 

"IMPROVEMENTS IN OR RELATING TO AN AIR-BAG 
ARRANGEMENT" 

THE PRESENT IN'VTNTION relates to an air-bag arrangement, and more 
particularly relates to an air-bag arrangement for use in a motor vehicle. 

It has been proposed to provide an air-bag, adapted to be inflated in the 
event that an accident should arise, die air-bag being intended to be located at a 
position between an occupant of die vehicle and -an adjacent door or side 
window. .\n air-bag of this h-pe is disclosed in GB-A-2, 3 14,300 and the air- 
bag comprises two panels which ai'e interconnected to define a plurality of 
substantially vertical cylindrical cells. A gas flow passage is provided, 
provided with a tubular inner wall, there being breaks in the inner wall to feed 
gas preferentially into the selected cells. 

The present invention seeks to provide an improved air-bag arrangement. 

Accordins to this invention there is provided an air-bag adapted to be 
inflated with gas from a gas generator, the air-bag defining a gas supply duct to 
lead from die gas generator to one or more chambers or cells adapted to be 
;iifj?ted by gas from the gas generator, there being a secondary porous gas flow 



duct located within the gas supply duct defined by the air-bag, the secondary 
porous gas flow duct having two opposed ends, one end of the secondary gas 
flow duct being adapted to receive the gas from the gas generator. 

Preferably the secondary gas flow duct is of uniform porosity along its 

length. 

Alternatively the secondary gas flow duct is not of uniform porosity 
along its length, and has one or more regions of enhanced porosity, the or each 
region of enhanced porosity being located adjacent an opening leading to a cell 
or chamber of the air-bag which is to be inflated. 

Conveniently the diameter of the secondary porous gas flow duct is 
smaller than the diameter of the gas supply duct defined by the air-bag in at 
least one region adjacent an opening leading to a cell or chamber of the air-bag 
which is to be inflated. 

Preferably the secondary gas flow duct extends past at least one opening 
leading to a cell or chamber of the air-bag which is to be inflated, the secondary 
gas flow duct defining gas flow paths from the interior of the duct to the 
exterior of the duct, the cross-sectional area of the gas flow paths being greater 
in a region adjacent the opening than in a region remote from the opening. 

In one embodiment the diameter of the secondary porous gas flow duct 
is substantially uniform along its length, and the diameter of the gas ' supply • 
duct defined by the air-bag increases in regions adjacent said openings. 



In an alternative embodiment the diameter of the gas supply duct 
defined by the air-bag is substantially constant, and the diameter of the inner 
-secondary porous gas tlow duct is reduced in regions adjacent said openings. 

In a further embodiment the diameter of die gas supply duct defmed by 
the air-baa is increased in die regions adjacent die openings, and die diameter 
of the secondary porous gas flow duct is mcreased in die regions of the 
openings. 

In yet another embodiment die secondary gas flow duct is of tapering 

form. 



In certain embodiments the odier end of die secondary gas flow duct is 



closed. 



In order that die invention may be more readily understood, and so diat 
funher features diereof may be appreciated, the invention will now be 
descnbed, by way of ex^ple, with reference to the accompanying drawings in 

which: 

FIGURE 1 is a diagrammatic view lllustraring one embodiment of the 
invention, 

FIGURE 2 is a diagrammaric view illustrating a second embodiment of 

I 

the invention, 

FIGURE 3 is a diagrammatic view illustrating an inner gas supply duct 
a.nd openings leading to associated cells. 



FIGURE 4 is a view corresponding to Figure 3- showing a gas* supply 
duct and openings leading to associated cells, 

FIGURE 5 is a view corresponding to Figure 3 showing a gas supply 
duct and openings leading to associated cells, and 

FIGURE 6 is a view corresponding to Figure 3, again showing a gas 
supply duct and openings leading to associated cells. 

FIGURE 7 is a view corresponding to Figure 1 illustrating a modified 
embodiment of die invention. 

Referring initially to Figure 1 of the accompanying drawings, an au--bag 
comprises an inflatable element 1 formed of two adjacent layers of fabric inter- 

■ 

connected by seams, such as the seams 2, 3, 4. The air-bag of Figure 1 is 
divided into two separate inflatable chambers 5, 6, with the chamber 5 being 
sub-divided into individual cells 7, 8, 9 and the chamber 6 being sub-divided 
into individual cells 10, 11, 12. 

The air-bag defmes a gas supply duct 13 which communicates with the 
chambers 5 and 6. 

The air-bag 1 is provided with a plurality of fbxing lugs 14 for use in 
fixing the air-bag in position and is provided with a lug 15 adapted to be 
coimected to a fixing strap. 

The air-bag 1 is adapted to be mounted in a motor vehicle with the lugs 
14 connected to part of die motor vehicle extending above the door opening, 
and a strap attached to die lug 15 extending to a point provided, for example. 



on the A-Post of the vehicle. The air-bag is intended for use Ln conjunction 
with a gas generator 16 adapted to direct a rlow of gas through the gas supply- 
duct 13. Thus, in an accident siruation, gas will be supplied to the chambers 5 
and 6 inflatin<J the inflatable element. The regions 18 and 19, located between 
the chambers 5 and 6, will remain uninflated. 

In the illustrated embodiment of the invention, a secondary porous fabric 
gas ilow duct 17 is provided which is connected to die gas generator 16 and 
which extends widiin the gas supply duct 13 defined by the air-bag 1. The 
secondary porous gas flow duct 17 directs the flow of gas within the gas supply 
duct 13. The gas from the gas generator 16 may move very svaftiy, and a swift 
flow of gas may damage the inflatable element. However, the fabric of the 
porous secondary gas flow duct is located between the stream of gas and die 
fabric formin'^ the air-bag 1, and dius the nsk of damage bemg effected to the 
air-bag 1 is reduced. 

It is to be appreciated that, in die embodiment of Figure I, gas will 
emerge from the porous gas flow duct 17 in the region 20 adjacent the open 
moudi of the chamber 6. Gas will also leave the open end 21 of the secondary 
Dorous sas flow duct 17 which is ui communication with die chamber 5. 

V 

In a modified embodiment of the invention, as shown ui Figure 2, the 
air-bag I is of a slighdy modified design, and the porous secondary gas supply 
duct extends into the chamber 5. In this embodiment, in addition to the porous 
secondaiv aas flow duct 17 having a region 20 adjacent an open mouth leading 
to die chamber 6, the porous secondary gas flow, duct 17 has a region 22 
adjacent an open mcudi leading to the cell 9 of the chamber 5. The secondary 
Dorous '-as tlovv ducc 17 also extends into die chamber 5, dius minimising die 



risk of damage to the seams defining the peripheries of the cells 7 and 8 .within 
the chamber 5. 

Referring now to Figure 3, which is a very diagrammatic figure, it is to 
be appreciated that the porous secondary gas flow duct 17 which is contained 
within the primary gas supply duct 13 as defmed by the air-bag 1, may be such 
diat the regions 30, 3 1, 32 of the secondary gas flow duct 17 adjacent 
opening 33, 34, 35 which lead to cells or chambers to be mflated, are made to 
be more porous than the intermediate regions of the secondary gas flow 
duct 17. Thus gas can readily emerge dirough the porous regions 30, 31, 32 
and be directed preferentially towards the openings 33, 34, 35 that lead to 
chambers or cells of the inflatable element that are to be inflated. 

It is thus to be appreciated chat the secondary flow duct, which extends 
past at least one opening leading to a cell or chamber of the air-bag which is to 
be inflated, may define gas flow paths leading from the interior of the duct to 
the exterior of the duct. The gas flow paths may be the pores of a porous 
region, or may be openings or holes. provided in the duct. The cross-sectional 
area of the gas flow paths is relatively high in a region adjacent an opening 
leading to a cell or chamber diat is to be inflated. However, in regions remote 
from the openings the cross-sectional air of the gas flow paths will be rr/jch 
lower and, indeed, there may be no gas flow paths at all in such regions remote 
from the openings. 

In an alternate or modified embodiment of the invention, as shown 
schematically in Figure 4, the secondary gas flow duct 17 may be of uniform 
configuration and uniform porosity, but the gas supply duct 13 as defined by 
the air-bag may have regions 40, 41 of a large diameter- adjacent openings 42, 
43 that lead to cells or chambers that are to be ijiflated. It is to be appreciated 



that in such an embodiment the porous secondary gas flow duct 17 will 
substantially abut the gas supply duct 13 defined by the air-bag I in regions 
which are spaced from die openmgs 42, and thus it will be difficult for ^as to 
pass out of the inner secondary gas flow duct in those regions. However, ui 
regions adjacent die openmgs 42, 43, because of the enlarged diameter of die 
gas supply duct 13 formed in the inflatable element, gas will be able to leave 
die secondarv sas flow duct 1" and flow tbjrough the openings 42, 43, to inflate 
die relevant chambers or cells. 

In a furdier modified embodiment, as .shown in Figure 5, die gas flow 
duct 13 defined by die inflatable element is of uniform cross-secrion, but the 
secondary porous gas flow duct 17 has a region 50, 51 of reduced diameter 
adjacent openings 52, 53 which lead to cells or chambers to be inflated. Again 
in the regions of die secondarv' gas flow duct 17 remote firom die openings 52, 
53, die secondary gas flow duct 17 will be dimensioned, relative to die size of 
die sas flow duct 13 defined by the air-bag I, so diat virtually no gas can 
escape from the secondary gas flow duct 17. However, in the regions 50, 51 
adjacent die openings 52, 53, gas will be able to escape from the inner porous 
supply duct to inflate the relevant chambers or cells. 

Fi<mre 6 illustrates a further modified embodiment of die invention in 
which the sas supply duct 13 defined by the inflatable element has a large 
diameter region 60, 61, and also the inner porous secondary gas flow duct 17 
has eniaxaed diameter regions 62, 63 adjacent openings 64, 65 which lead to 
cells or chambers within the air-bag that are to be inflated. In die embodiment 
of Fi"va-e 6 a<:'ain it is to be noted diat die dimension of die regions of the inner 
secondary porous gas flow duct 17 remote from the^opemngs 64, 65 relative to 
die size of uie iias flov/ duct 13 as formed in the air-bag I, are such diat 
virtuallv no ?as will escaoc from the inner porous gas flow duct in these 



resions. In the regions adjacent the opening 64, 65. because of the enlarged 
diameter portions 62, 63 of the inner porous secondary gas flow duct 17, diere 
will be a maximum area available through which gas may escape. The enlarged 
diameter portion 60, 61 of die gas supply duct 13 defined by the air-bag I 
accommodate the enlarged regions of the inner porous secondary gas flow 
duct 17. 

Fioure 7 illustrates an air-bag which is identical with the air-bag of 
Figure 1. provided with a porous gas flow duct 70. The porous gas flow 70 
extends from the sas generator 16 thiough the gas supply duct 13 defined by 
the air-bacr L The c^as flow duct 70, as shown in Figure 7 is niuch shorter than 
die gas flow duct 17 shown in Figure 1 and terminates with an end 71 which, in 
this embodiment, is closed. The gas flow duct 70 is of tapering form. Thus, in 
the embodiment illustrated, die gas flow duct 70 extends from the gas 
generator 16 through a portion of the gas supply duct 13 which is of uniform 
diameter, and terminates before passmg any opening leading to a cell or 
chamber. 

Gas from the gas generator will, when the air-bag is deployed, be 
injected into the gas flow duct 70. Gas will flow through the pores of. the gas 
flow duct 70 into the gas supply duct 13 defined by the air-bag 1. However, 
part of the energy of the gas will have been dissipated by the time diat die gas 
reaches the gas supply duct 13, and thus the risk of the gas damaging the air- 
bag 1 is reduced. 

Whilst die invention has been descnbed with refeirence to specific 
embodiments in which the air-bag is adapted to be located between an occupant 
of a motor vehicle and an adjacent door cr v/indow, it is to be appreciated that 
the invention may be utilised in other air-bag^:. 



In the present specification "comprise" nieaiis "includes or consists of 
and "comprising" means "including or consisting of. 

The feamres disclosed in the foregoing description, or the following 
claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, or a method or process 

« 

for attamma the disclosed result, as appropriate, may, separately, or in any 
combinarion of such features, be unlised for realismg the invention Ln diverse 
forms thereof. ^ 



CL.\IMS: 
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1. An air-bag adapted to be inflated with gas from a gas generator, the air- 
bag defining a gas supply duct to lead from the gas generator to one or more 
chambers or ceils adapted to be inflated by gas from the gas generator, there 
being a secondary porous gas tlow duct located within the gas supply duct 
defined by the aii*-bag, the secondary porous gas flow duct having two opposed 
ends, one end of the secondary gas flow duct' being adapted to receive the gas 
from the gas generator. 

2. An air-bag according to Claim I wherein the secondary gas flow duct is 
of uniform porosity along its length. 

3. .An air-bag according to Claim 1 wherein the secondary gas flow duct is 
not of uniform porosit>' along its length, and has one or more regions of 
enhanced porosity, the or each region of enhanced porosity being located 
adjacent an opening leading to a cell or chamber of the air-bag which is to be 
inflated. 

4. An air-bag according to Claim I wherein the secondary gas flow duct 
extends past at least one opening leading to a cell or chamber of the air-ba«y 
which is to be inflated, the secondary gas flow duct defining gas flow paths 
from the interior of the duct to the exterior of die duct, the cross-sectional area 
of the gas flow padis being greater in a region adjacent the opening than in a 
region remote from the opening. 



r 



II 

5. An aii-bao according to any one of the preceding Claims wherein the 
diameter of the secondary porous gas flow duct is smaller than the diameter of 
the gas supply duct defined by the air-bag in at least one region adjacent an 
opening leading to a cell or chamber of die air-bag which is to be inflated. 

6. An air-bao according to Claim 5 wherein the diameter of the secondary 
porous gas flow duct is substantially uniform along its length, and the diameter 
of the gas supply duct deilned by the air-bag increases in regions adjacent said 
openings. 

7 An air-ba<» according to Claim 5 wherein die diameter of the gas duct 
defmed by die air-bag is substantially constant, and the diameter of the inner 
secondary porous gas flow duct is reduced in regions adjacent said openings. 

8. An air-ba<y according to Claim 5 wherein the diameter of the gas supply 
duct defmed by the air-bag is increased in the regions adjacent die openings, 
and the diameter of the secondary porous gas tlow duct is. increased in tUe 
regions of the openings. i 

9. An air-ba«^ according to Claim 1 or 2 wherein the secondary gas flow 
duct is of tapering form. 

10. An air-ba^^ according to any one of the preceding Claims wherein die 
other end of the secondary gas flow duct is closed. 

11. An air-ba" substantially as herein described with reference to and as 
sho%vn in Figure 1 of the accompanying drawings. 



12. An air-bag substantially as herein described with reference to and as 
shown in Figure 2 of the accompanying drawings. 

13. An air-bag substantially as herein described with reference to and as 
shown in Figure 3 of the accompanying drawings. 

14. An air-bag substantially as herein described with reference to and as 
shown in Figure 4 of the accompanying drawings. 

15. An air-bag substantially as herein described with reference to and as 
shown in Figure 5 of the accompanying drawings. 

16. An air-bag substantially as herein described with reference to and as 
shown in Figure 6 of the accompanying drawings. 

17. An air-bag substantially as herein described with reference to and as 
shown in Figure 7 of the accompanying drawings, 

18. Any novel feature or combination of features disclosed herein. 
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